Activation of p38 kinase in the gerbil hippocampus showing ischemic tolerance.
Ischemic tolerance is a phenomenon in which brief episodes of ischemia protect against the lethal effects of subsequent periods of prolonged ischemia. The authors investigated the activation of p38 mitogen-activated protein kinase (p38) in the gerbil hippocampus by Western blotting and immunohistochemistry to clarify the role of p38 kinase in ischemic tolerance. After the 2-minute global ischemia, immunoreactivity indicating active p38 was enhanced at 6 hours of reperfusion and continuously demonstrated 72 hours after ischemia in CA1 and CA3 neurons. Pretreatment with SB203580, an inhibitor of active p38 (0-30 micromol/l), 30 minutes before the 2-minute ischemia reduced the ischemic tolerance effect in a dose-dependent manner. Immunoblot analysis indicated that alteration of the phosphorylation pattern of p38 kinase in the hippocampus after subsequent lethal ischemia was induced by the preconditioning. These findings suggest that lasting activation of p38 may contribute to ischemic tolerance in CA1 neurons of the hippocampus and that components of the p38 cascade can be target molecules to modify neuronal survival after ischemia.